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Abstract 
The methodology Participatory Rangeland and Grassland Assessment  (PRAGA), in its baseline 
phase, more specifically in stage 4, suggests remote sensing to assess at landscape scale. In order 
to determine the sites to be evaluated, grassland pixels of the Modis sensor were taken into 
account. Within it, three types of soils were differentiated: superficial, medium and deep, 
according to the previous existing cartography (2). 
Within each soil type, pixels with significant trends (ἀ < 0.05), positive and negative (bright and 
hot), for the period 2000 -2017, were searched for both, IPSE and RESTREND. Therefore, 6 pixels 
of the Modis sensor were selected for each landscape. 
From the field evaluation it appears that the greatest difference between the bright and hot 
trends was the height of the forage, and that both are pasture conditions that can be reversible, 
due to changes in management variables, mainly the animal load. And the positive (bright) trend 
does not have to be the most desirable condition, on the contrary, the negative (hot) the least 
desirable. 
Introduction 
The Eastern Republic of Uruguay is fully included in the biome called: Grasslands of the Río de 
la Plata, within it, in the Campos ecosystem (1). In this region, grasses of C4 and C3 metabolism 
converge, it has a temperate - subhumid climate, with great variability of precipitation between 
years, it presents a very high diversity, being able to coexist 50 herbaceous species per square 
meter, this characteristic gives the grassland of this ecosystem, great resistance and resilience, 
added to good forage productions per hectare, between 2,500 and 5,500 Kg of Dry Matter per 
year. 
The Food and Agriculture Organization of the United Nations (FAO), through the Global 
Environment Facility (GEF) together with the International Union for Conservation of Nature 
(IUCN), developed a global project focused on Degradation and Sustainable Land Management 
in grazing areas composed of prairies and pastures (Project GCP / GLO / 530 / GFF). In Uruguay, 
the project was implemented between FAO, IUCN, the Ministry of Livestock, Agriculture and 
Fisheries (MGAP) and the Ministry of Housing, Land Management and Environment 
(MVOTMA) 
The methodology used in said project was the participatory evaluation of pastures and grazing 
lands (PRAGA), which, in its baseline phase, specifically in stage 4, suggests remote sensing as 
a tool in the evaluation processes at the landscape scale. The objective of this phase is to obtain 
all the relevant and available information from secondary sources and local informants to create 
the context of the landscape selected for the assessment, as well as the environmental and socio-
economic data available. 
 
 
Methods and Study Site 
 
In Uruguay it was carried out in two Landscape units: the North zone (414,769 hectares) and the 
Southeast zone (598,790 hectares). In the North zone, two geomorphological units were included: 
Basalto and Areniscas. While in the South zone it is included within the Sierra del Este 
geomorphological unit. 
Prior to field evaluation, for each geomorphological unit, those sites that had to meet the following 
conditions were selected: be natural herbaceous for the classification for land cover available for 
Uruguay, which was carried out following the Land Cover Classification System, LCCS), 
developed by (FAO) and the United Nations Environment Program (UNEP), for the years 2000, 
2005, 2011 and 2015 (2) and the natural field cartography of 2017 (3) and on this last grouping 
the natural field communities in dense pastures (associated with developed soils) and sparse 
pastures (associated with undeveloped soil). 
In this way, for the three geomorphological units, the pixels with a significant trend (ἀ <0.05), 
positive and negative (bright and hot), were searched for the period 2000 -2017, for two indices 
used: Service provision index ecosystems (IPSE) (4) and RESTREND (5), for the dense and  sparse 
communities in Basalto and Sierras del Este and only dense in the case of Areniscas, since, in the 
latter, due to the edaphological characteristics, sparse communities do not develop. 
For each of the 10 sites to be evaluated, corresponding to a MODIS sensor pixel of 5.3 ha, due 
to the great structural heterogeneity of this type of ecosystems, a classification was made into 
classes. For this, an unsupervised classification was carried out with the Sentinel-2 image of 08-
29-2019, using the Iso Cluster algorithm (ArcGis 10), from there the most representative class 
or classes were taken (covering more than 50 %) of the analyzed pixel. 
Once the class (s) had been selected, the coverage / abundance of the main functional groups 
and species considered to be of particular agronomic interest was estimated, through the step-
point methodology. It consists of distributing a series of spaced points every five steps, stopping 
when they are reached and in an area of approximately 0.01 m2 the floristic survey is carried 
out at the species level, this measurement being systematically repeated until reaching the limit 
of the homogeneous zone ( class) previously determined (6). 
The floristic surveys were carried out twice (initial and final) between the months of September 
and the end of November, as a way to determine the evolution of the pasture. 
The most frequent species were determined and with the total of the surveyed species a 
Pastoral Index calculation was made according to the following table: 
Table 1. Scale of the Pastoral Index (IP) according to the Productive Type (TP). 
 
Productive Types     IP   Reference 
Dirty Field Weed     0   MCS 
Minor weed / Dwarf weed    1   MM / ME 
Hard and Hard - Ordinary    2 - 3   D 
Ordinary and Ordinary - Tender   4 - 5   O 
Tender-Ordinary, Tender and Tender-Fine  6 - 7 – 8  T 
Fine - Tender / Fine     9 - 10   F 
 
In addition, the degree of pasture degradation was calculated using the scale proposed by 
Rossengurt (7), relativized according to abiotic and biotic factors for a particular site, using the 
following criteria: • Scale from 1 to 6, • List of species: Lifecycle; productive type; productivity 
level, •% Bare soil, •% Dwarf grasses, • Foreign species. 
Results 
The pixels with a significant trend (ἀ <0.05) occupied an area between 0.62 and 1.4% of the 
natural field surface for each landscape unit. 
The main results by geomorphological unit are presented below: 
  
In a dense coverage, the rating of bright or hot is related to the accumulation of dry leaves, a 
product of uneaten grasses with a high fiber content. In this sense, a management aimed at 
maintaining such species in a tender condition will have a brilliant rating, while, if it is intended 
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Lastly, it will also be a brilliant rating when the field coverage is represented by shrubs and 
subshrubs, regardless of the state of the lower stratum. This situation is classified as "dirty field" 
and requires control strategies beyond grazing. 
In short, and with the records acquired so far, the changes in the NDVI trend are not always 
related to the livestock quality of the field in question, but rather they respond to reversible 
situations as far as the soil substrate conditions allow. From the field evaluation it turns out that 
the biggest difference between the bright and hot trends was the height of the forage, and that 
both are pasture conditions that can be reversible, due to changes in management variables, 
mainly the animal load. And the positive (bright) trend does not have to be the most desirable 
condition, on the contrary, the negative (hot) the least desirable. 
Discussion 
In temperate to subtropical grasslands, the trends of the evaluated indices do not indicate 
processes of loss of cover or undesirable species that are not reversible by management. What 
occurs is a change in the condition of the pasture to different classes or floristic composition, 
according to the changes in the main management variables: load, sheep-cattle relationship, 
grazing system. 
These changes from one condition to another may be desirable depending on the ecosystem 
service that we want to evaluate. A change to a condition of accumulation of dry remains, can 
lead to being a carbon sink, but a loss from the point of view of pasture quality and biodiversity. 
On the other hand, index trend studies, comparing the final value versus the initial one, in a 
prolonged series of years, miss changes that occur in shorter periods of time. 
Therefore, it would be interesting to continue with these lines of work on class changes with 
greater resolution, associating them with management practices, on time scales of no more than 
5 years, and associating them with the results of each class with the provision of ecosystem 
services. In this way, with visual images of each class, a fruitful dialogue can be initiated with 
local communities, to define management strategies, for the design of farms that contribute to 
the greater provision of ecosystem services. 
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